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IM PROVEMENTS IN IWCT JLATED PANELS 
BACKC^QUNP 

5 The present invention relates to imptovements in insulated glass door 

and window structures and more particularly relates to an apparatus and me^od 
fbr etiminating or reducing condensation on the eKtemal &ce of svdi glass 
doors and the interna] face of window structures. More particularly the present 
invention relates to imptovements in the structure of iiiisulated glass 

10 door/vnndow structures such as are used in connection with insulated glazed 

windows (for use in both diermal and sound insulation applications) and 
refrigeration, and particularly in industrial and oommBTcial refngeradon. The 
invention also reloses to tniprovements in the econoniics of manu&cbire of 
insulated glass doo?5 and windows. Although the invention primarily be 

1 S • described wifb reference to its iqppHcation in glass doors and particulaTly tripple 
gland doors used hi such applications as refiigerattCMa* it-.tvill be appredutted by 
persons skilled in d-ie art ibat the invention has applicatims in. other areas such 
as in windoivs and any structure v^ch utili:^ glass and particularly though not 
exclusively double or trippte glazing. 
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In industrial and commercial lefiigetation, and particularly refrigeration 
cabinets employed at points of sale and in a variety of ^tablisfaments, double 

25 and/or triple glazed doors are'used to insulate the refiigeiated contents. 

In some glass door structures^ for eKsmple those in reftigetalors, 
freezers, and the like, where a temperahare differing substaniiaJIy from tiiat of 
the surrounding alit>.ospherc is to be mainlained vdthin a storage compartment, 
an electrical current and tnetattro film is employed heating the door ftame and 

30 outer glass pane in an efiSort to eliminate condensation and provide clear 

visibility to the goods contained. 
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Such conveational glass doots detdand not oxdy electrical heatix:^ 
thetnselves bu^ due to heat transfer^ tequto additional energy in order to 
maintain internal re[Grigeiation. 

Is addition^ conventional insulated glass doors comprise paiallet panes 
of glass affiled wtth spacer bars to fonn one complete glass unit This glass 
pane assembly is thcsn enclosed within a metal or composite stnictnial peripheral 
door frame in order to complete the constmction of the insulated glass door: The 
heating apparatuses required to maintain die door panels and door fiame at an 
optimum tacnperature add to die cost of the doors and fiidge/fireezet overall, 
complicate the construction of the door panels and door fiame^ requite 
additional circuitry, and add to the running costs of the fiidge/Vreeaser as well 
as the air conditioning geficmlly employed. 

There has been a long felt want in the industiy to provide a more efficient an 
economic, means to reduce or eliminate condensation in or on a tKdge/freezer 
door and pardculariy on those doors having double/triple glazing. 

INVENTION 

The present invention provides improvements in fte straebire of 
insulated glass door stnictures such es aie used in connection with refrigeration 
and particularly in industrial and commercial refiigeration wbeiein means are 
provided to reduce or eliminate condensation on glass and doqr frame sur&ces. 
Olass siudbces of such firidge/fieezer doors are required to remain clear so that 
thQ contents of the 6idge/fi'eeaQer may he inspected hy a consumer. 

It will be appreciated by persons skilled in the art that while this invention to be 
described herein is open to various variations and modifications, the illustrated 
embodiments set out herein are non-limiting. It should therefore be understood 
that the embodiments of the drawing are merely an example of one 
implementation of the invention. There are a variety of embodiments and 
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alternativD coxisttuctiofis and equivaleats &Uing vriithm the scope of the 

The invention to be described below ia its application, to a fiidge/fireteer cabinet 
S door cm also be adapted in various applications wheiein a door or window or 

the like separate a region of low temperature fclatilvely dry air from a region 
having higher tempeiaturB and hig^ relative humidity. In fhe latter case the 
pand acooiding to the invention may be used to prevent condensation vidch 
would nonnaily occur on an outer surftoe where the temperature on one side is 
10 low enou^ and is transmitted to die otiier side to cause condensation. 

It is one object of the invention to provide means that reduces or 
eliminates condensation <3fn glass doors of a refiigerator/fihees^r but without the 
need for electrical heating of glass surdtces and door fiame comprising the door. 
15 . 

It is anoflier otgect of tihe invention to provide means that 
reduce/eliminate crnidensation on glass sui&ces and door fiame of a 
refrigerator/fieezer and which substantially reduces operating and 
manufoctuTing costs. 
20 ^ 

It is another object of the invention to provide mechanical means that 
teduceAcliminate condensation on s^wa doors of a refrigemtor/freezer and 
obviates the need for electrical healing of glass surfaces and door fiame 
comprising fhe door. 

25 

It is a further object of the invention to provide an altemative me&ns fbr 
insulation of double^'tripple glased structures such as but not limited to windows 
and doors and to reduce or etiminaie unwanted condensation on such structures. 

30 It is a further object of the invention to provide mecbanical means diat 

reduce/eliminate condensation on glass sur&ces and d€)or frames of a 
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re&igezator/fiBezer but ivithout l3ie oDsts and fnaktenance associated wifh llie 
electrical heating of glass surfaces and door fkames of ftidge/free^f doots. 

It is a fiirther object of the invention to provide an alternative means for 
the constnictioa of glazed fridge/fi^eser doors in whidi glazed panels afe set 
into a prefabricated fi-ame without the need for mounting an enclosed glass unit 
into an ^closed metal, caniposite» or th^mal plastics ihune. 

tt is a farther object of the invention to provide ah alternative means for 
ihe construction of glazed fiidge/freezser dooxs witibout the need for 
nianu&ctunng an er*.closed glass nnit. 

It 13 a further object of the invention to provide an alternative nrteans for 
the construction of jjlazed fridge/freezer doots wthout using steel listeners and 
the like to ftsten Ifae door fiame. 

Hie present invention seeks to provide a novel alternative to the known 
methods of reduciti^elimimttng condensation on glass refrigerator^fieezer 
doocs without tile need for electrical heating demmls. 

The present invention also seeks to piovide a novel alternative to the knovm 
meifa5>d5 of insulating and manufactaring double/hiple-glazed windows. 

In a broad form of an apparatus aspect the piesmt invCTtion comprises: 

a door for the use in insulating contents of a cooling cupboard, frii%e^ free^^t 

or the lik&» the door comprising; 

a peripheral fiaine> 

a fii'st wall connected to the irame, 

asei;M>ndwall connected to the frame and opposing tiie first wall such that said 
first and second walls define an internal space there between; 
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flie door fiitther coiiq>xising in said interna! space an tntenxifidiate v/all member 
which insulates said fiist vmi\ from ih& second wall flius comprising a triple 
glared unit 

S . In another broad fbim the present invention oomprisea: 

a doubleAripple g1<ized insulated fiidge/fiwzer door havmg inner and outer 
glass panels \vhidi tog^fter define an tntemal space wh^mn fiie internal space 
includes a planar ir^attng wall member insulates one said glass panel 
frcm tibe other panel, diereby r«lucing/^eUminating condensation on the said 
10 glasspanels. 

According to a prejEtnred embodiment the first and second panels comprise glass 
panes that define the said internal space. The planar insulating wall member is 
piefembly a transparent thermal plastics material mounted midway b^v/eaA the 
15 glass panes. 

Preferably tfie skins are transparent and may be glass, Perspex, thermal plastics 
or the like. According to one embodiment, plastic extrusions may be used to 
provide the door/w>indow-frame Hbat also acts as glass panel spacers and 
20 mounts. 

In anoflier broad fbnn the present invention comprises: 

a panel including a frame in vrfiidi is disposed two glass panes defining an 
. internal space; the internal apace including at least one internal planar member 
25 which fonns at least two intbtial s^ces of optimum dimensions which 

combmed with the tiiermal pla^Stics frame, insulates the two glass panes thereby 
reducing or eliminattng condensatiOT on the glass panes. 

In another broad fb.tm of a method aspect, the present invention comprises a 
30 method for constructing a panel including a thermal plastics frame in which is 

disposed two glass panes defining an internal space; the internal space including 
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at least one internal planar imember vAkh iti$ulaie$ the two glass panes thereby 
reducing or elimioalmg oon<]«isath>n. on 4ie glass panes and door fiame; 

the method compris ing fte steps of. 

a) taking twr> glass panes of a pcedet^tnmedsi^e; 

b) taking an insqlatiiig memb^ 

c) constructing a fiame from a tiiermal plastics extrusion; 

d) fitting said fiist glass panel to an inner bearing sur&ce of the fianie; 

e) fitting said insulating member to said fiame in a centtal position 
defined by the cratral spacer bar incoiporated within the frame 
structure; and 

Q fitting said second glass panel to an outer sur&ce of the frame such 

that the panels are in opposing relationship and define the internal 
space housing ihe insulating member. 
The method comprises the fiirther step of placing the planar insulating 

member at an optint-im spacing and equidistant from the first and second skins. 

Tn another broad form of a method aspect, the present invention comprises; 
a method for constructing a panel including a thermal plastics peripheral fiame 
in vdiieh is di^osed two panes defining an int^ial space;, the internal space 
ittchiding at least one internal planar insulating member in^ch insulates the two 
glass panes fherel^ reducing or eliminating condensation on ibe glass panes and 
fiame; 

the method comprising the stseps of: 

a) taking two panes of a predetermined size; 

b) . taking an insulating member, 

o) constructijig a fiame ftiom a thermal plastics extrusion so that the 

completed fiame includes three shoiilder regions; 
d) fitting said first pane to an inner shoulder of the frame; 
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e) fitting said insulating member to d second shoulder on said fiame 
Yibidti 19 disposed in a cential position relative to outside surfkces of 
the fiame; and 

f) fitting said second pane to a third shoulder to form an outer surfice of 
5 thep^ei; 

vv1iere»n (he panes lare ananged so lhat Ae fiist and secoEnd panes define an 
internal panel and the insulating member is located mtermediate tfie first and 
secondpanes. 

1 0 Preiietably the panes ars transparent glass. 

Preferably, a complisted insulated gla^ss door/window includes^: a door-frame; at 
least two glass and/or plastic panes fixed wiih rigid adhesive to the fiame; 
sealan^ moisture abwiptioh granules; air and/or argon gas; and a gasket 

Preferably the glass or plastics panes are supported by a plastio extrusion. 
fi>nning both the door-ttame and pane mounts. The extruded plastic is 
pmferably cut and v«^eWed to suite each door or tvindow unit Glass panels are 
prefei^ly mounted on mounting sui&ces of the extrusion otid a dear rigid 
thermal plastics parns is mounted mid^y between the glass pastes. Prefembly a 
rigid adhesive is used for attachment ofthe panes to the mounting sur&ces: 

Fre&iably the glass and plastic panes are spaced to ptovide optimum insulation 
widi air and/or atgon gas Ailed cavities whereby gas is injected via latex valves 
located m the horizontal doot^fiame members. ITesiocant cdbiambeis ace formed 
25 m the plastic mtnision and are filled with desiccant moisture absorption 

gianules and sealed using plastic cap& prior to welding. 

Throughout the specification^ a reference to a door may be taken as a reference 
to a wbdow as the context allows, and a reference to a window may be taken, to 
30 include a door as th(j context allows. Although the invention will be described 

with primary reference to use of a panel as a door, it will be appreciatod by 
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persons skilled in tiie ait the panel may be used in a variety of appHcaHons 
to reduce/elimmate unwausted condeosation on one or otfier of outer walls of the 
panel and door frame. 

5 

DETAn.ED DESgjUPnON 

The pt«$ent invention ^will now be described in more detail aceordtt^ to 
preferred but non^imitiiig embodiment and with reference to Hbe accompaiQdng 
10 illustrations whereitu 

Figure 1 shows an exploded perspective view of a door panel according to one 
embbdin^nt 

15 Figure 2 shows a front elevatilon of a refrigeration unit having , three doors 

according to one embodiment 

Figure 3 is an barged cross sectional view of an abbreviated frame extrusion 
indudingfittedgla&s panels and an intermediate insulating panel, • 



20 



30 



1 



Figute 4 is a cross sectional diagram of a ftame extrusion for an insulated glass 
door according to ^e embodiment 

Figure 5 shows a patt elevation view of a door panel ftame from a front view. 
Figure 6 shows a pa:ft elevation view of a door panel frame from a rear view. 
25 Figure 7 shows an isometric view of a section of a panel with panes fitted 

according to a preferred ^bodiment. 

Figure 8 shoyvs an enlarged cross sectional view of an extrusion used in a door 
firame acoordirig to one embodiment 
' Figure 9 shows a cross sectional view of a section of a panel widi panes fitted. 



Referring to figure 1 there is shown an exploded perspective view of a door 
panel 1 according to one embodiment Door panel 1 comprises a peripbeial 
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fiame 2 faavtitg long $ides 3 and 4 and short sides 5 and 6. Fitted inside fhnne 2 
aie glass panels 7 atid 8 which are disposed in opposing celationsHq) and define 
an tntenml ^ace 9 ihere between. Internal space 9 receives and retains herein 
an insulating member 10 \vhich is preferably spaced so it is equidistant finom 
5 panels 7 and 8 so thnt panels 7 and 8 are mutually isolated ftotn each, other. 

Panel 1 further cotnprises a magDetie gasket II ^cfa is fixed in a gasket 
groove (see figure 3.K . 

Pigute 2 shows a front elevation of a refrigeratton unit 12 having three doors 
10 13^ 14 and 1 5 cotjstiuoted in accordance with fihie panel 1 arrangement described 

in figure .1 . Fridge/f tee25er unit 1 2 is typically an industrial firidge/fi-eezer having 
a cooled interior and transparent doois so that the cornels of the firtdge/freezer 
may be viewed from the outside. In the past problem has been condensation 
forming on die outei' surfaces of the doors as one side is exposed to reftigeration 
15 temperature and die other side is exposed to ambient room temperature. This 

inevitably leads to potmtial condensation on tbe outside of the glass panes and 
door ftame thus obscuring the fridge contents. Doot^ 13, 14 and IS have an 
insulating member cotresponding (o insulation member JO as described with 
xeferaice to figure] . 

20 

Figure 3 is an enlaiged cross sectional view of an abbteviated fiame 16 
including an exti^asion Jnchiding fitteid glass panels and an intermediate 
insulating pand. Extrusion 20 which is manu&ctured from thermal plastics^ 
comprise an outer \va11 21 and inner wall 22 v^ich define internal spaces 23 » 

25 24, 25 and 26. Fr^fiH^ably a plastics extrusion is provided forming a panel 

which functions as eifh^ a window or door. The plastics fiame extru.sion 20 is 
cut and welded to suit the refiigeration unit 27 to which the door/window will 
be attached. Glass panes 28 and 29 are mounted on Hie respeotivo mounting 
surfaces 30 and 31. Also fitted to extnision 20 via surfece 32 is a clear rigid 

30' thermal plastic insulating member 33 mounted midway between glass panes 28 

and 29, Glass panesi 28 and 29 and insulating member 33 are attached to their 
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Tespective tnoimtine surfaces vsing a rigid eidhesive. Glass panels 28 and 29 and 
plastics insulattng member 33 ace spaced to pnnide optinuim insulation with' air 
and/or atgoo gas filled cavities 34 and 35, Addxtjooal features in the. plastic 
extrusion 20 includes a bmg0 and torsion bar moafUxng point 36 and excess rigid 
adhesivBtraps37,38and39. A magnetised flc^cibte gasket 44 is inserted into 
the gasket retaining gfoove 45 providing an airtight seal between the insulated 
glass door and the door fiisoia of the xefiigeratoi/freeztf unit 27. 

Figure 4 is a cross sectional diagram of a fhmie extrusion 40 for an insulated 
glass door acconUns Xq one embodiment The air and/or aigon gas is inserted 
via latex valves (not shown) located in a horizontal door-frame fbrmed \jy 
extxusion 40, Destc^cant chambers 41 and 42 formed in the plastics extmston 
40 are filled with desiccant moisture absorption granules in the vertical fiame 
sections and sealed using plastic caps ( see figure 3) prior to welding. 

Figure 5 shows a part elevation view of a door panel frame 50 from a front 
view. Panel 50 inchides an upper firame member 52 and side member 53. 
Figure 6 shows fronj a fear ( reverse side) view an elevation view of the part 
door panel irame 50 comprising upper 0rame member 52 and side firame 
member 53. Frame 50 which is formed from a preferably plastics extrusion is 
adiqpted with three shoulder regions 54, 55 and 56 vvhich define rece&ses which 
ead) teodn/e and retiim panes 57> 58 and 59 as shown in figure 7. 
Figure 7 shows an isometric view of a section of a panel with panes fitbed 
according to a preferred embodimmt According to one embodiment of a 
method aspect^ a typical panel may be constmcted in accordance with a mefhod 
to be described with reference to figure 7. 

Peripheral frame 50 may be constructed from a metal or plastics material. 
Preferably the fvsam material is an extmded plastics. Typically, a fkame will 
comprise upper member 52 and lower member S3 fr>rmed from an extrusion and 
which includes recesses which 6>tm bearing shoulders 54, 55 and 56 iTvhich 
respectively receive panes 57, 58 and 59. 
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Bane 57 fonos an outer door surface and pane 39 an inner door sut&be vAiidi 
eaph define an internal apace 60 . Fane 58 locates on shoulder 35 in inner 
space 60 and pfovides an insulation of panes 57 and 59 to prevent condensation, 

S The prefened method coniprises^e steps of: 



a) taking two panes 57 and 59 of a predetimnined size; 

b) talking an insulating member 58; 

c) constmcting a frame 50 from a Ihemial plastic extrusion having a 
profile so that Ihe completed ttMe includes tibiree shoulder r^ons 

10 54, 55 and 56; 

d) The iitst pane 57 is fitted so that its peripheiy engages shoulder recess 
54 - Prefeiably the pane is glued peripbemlly to shoulder 54; 

e) Next, insulating member 58 is glued to shoulder recess 55 vvhtoh is 
disposed in a central position relative to outside sur&ces of the door 

15 panel; 

f) Finally pane 59 is seated on and glued to shoulder 56 to seal intemal 
space 60. Pane 57 forms an outer sudkce of the panel 50;. 



wheiein the panes ure arranged so diat the first and second panes 57 and 59 
define an intemal sipace 60 divided by the ^insulating panel 58 is located 
20 intermediate the first and second p$nes. Preferably the panes are transparent 

glass, 

Figui« 8 shows m enlarged cross sectional view of an abbreviated fiame 
. e^musion 70 used in a door frame accoxdfaig to one embodiment 
25 Fmme Extmsion 70 ^ch is prefembly manu&ctuied fitmt thermal 

plasties, comprises im cuter wall 71 and inner wall 72. Inner wall 72 defines 
tnt^al spaces 73 « 74. Frame eTctiusion profile 70 provides an outer panel 
structure which may be a window, door or the like. The plastics firame extrusion 
70 is out and welded to suit its particular application and in a preferred 
30 eitnbodiment is adapted as a fridge or freezer door. Fanes 77 and 79 ate 

* preferably manu&ckured fiom glass and are mounted on the respective 
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mouotins suf&ce$ 80, and 82. Also fitted to extrusion 70 via surface 81 is a 
dear rigid tliennal plastic insulating member 78 mounted intennediata glas$ 
panes 77 and 79. Glass panes 77 and 79 and insulating member 78 are attabhed 
to their respective mounting sur&ces 80, 82 and 81 using a suitable rigid sealing . 
adhesive. Glass panels 77 and 79 and plastics insulating member 78 ate spaced 
to provide optimum insulation with air and/or argion gas filled cavities 73 and 
74. Additional featufes in tile plastics exbruston 70 include a hinge and toi$ion 
bar ( not shown) for mounting purposes. 

Figure 9 shows a half sec^on of the door panel 70 of figure 8 
constmcted m accordance with the invention and wiflb oonesponding 
numbering. Panel ^^0 is shown including a magnetised flexible gasket 83 
inserted into the gasket retaining groove 84 providing an airtight seal between 
the insulated glass d«x>r and the door iascia of the refrfgerator/Ereezer unit 85. 

From the for^oing» it can be seen that die insulated door/wirtdow assembly of 
the present invention has a inodem substantially all glass finnt gqppearance but 
increasing the efficiency and streagih of conventional insulated doors and 
innndows to which the industiy has been accustomed. Since tile door/wnidow 
assemb:^ lequires fewer components such that it comprises, a single unit, 
structural instability causing sag is eliminated, manufacturing costs ate greatiy 
reduced, and opei:ational costs are substantially lowered with the removal of 
electrical heating, 

Manuikctune of a panel in accordance with tiie invention results in polfiitttally a 
60% pares saving and S0% labour saving by cotnparison with a known typically 
available commercial fridge or firee23er door having a heating element apparatus. 
Ptanels or doors made in accordance with the invention do not require any 
ancillary heating elements or associated heating apparatuses, nor the associated 
materials and labour. Hie method of constniction allows the panel to function 
so that condensation is eh'minated without • the use of a heating element 
Consequently, since no heating element is required, energy savings are 
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estimated to be u);y to SS% in comparison to a panel or door gf similar 
ptopoTtions requiriQ.g a heating elemmt . 

One advantage of the present invention is that it obviates the need for spacers 
previously used to ^aoe apart glass panels prior to final enclosure in a 
S peripfaeial fiame . In the past a panel constnicted by setHng the panels in 

layers and keepnig them spaced apart by spac^ v^hich set a predetermined 
distance b^iween &e panels. A metal fiame %vas fitted around the pane edges 
to con:q[>lete the paneL.This makes panels relatively heavy and their cbnstructt<m 
labor intensive. Ihe panels accofding to the invention do not require spacets 
10 and are lightweight in con^E^afiscMi to the known panels of a similar size. The 

prefbcred fVame is manu&ctured from extmded plastics contributing 
signifilcanfly to weight reduction. 

It will be recognize by persons Skilled in ihe art that numerous variations and 
1 S niodification$ may be made to the invention as broadly described herein without 

departing £n>m the s pirit and scope of the invention. 
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